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Abstract 
Improving of student performance is one important focus of college management. Mapping of student’s actual condition is the 
requirement that must be made before designing the performance improvement program. This paper focus on mapping students 
using K-mean Cluster algorithm to reveal the hidden pattern and classifying students based on their demographic (gender, origin, 
GPA, grade of certain courses),  and avverage of course attending. About 300 student’s data is covered. From the calculation 
using SPSS 16, it is found that there are four clusters formed based on six variables, namely: smart students (45.74), standart 
student (33.33%), and 20.92% belongs to low performance students. 
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1. Introduction 
Higher education institutions are increasingly recognizing that they are part of the service industry with the 
student as the main consumers. So it is with the Faculty of Industrial Engineering Department of Industrial 
Technology, Islamic University of Indonesia (UII FTI TI). IT Prodi FTI UII manages about 1200 students who have 
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different characteristics from one another. One indicator of students' academic achievement is a cumulative grade 
students be dynamically changed each semester (Younis et al., 2012) IT academic information system data FTI UII 
showed that the average IP IT students still at the level of 2.7 with an average travel time studies for 5 years and 3 
months. This condition makes IT Prodi FTI UII are not able to reach the maximum value in the aspect of 
performance assessment in the accreditation forms an undergraduate student who requires an average of 3.0 IP 
student and 4-year study period to obtain the maximum value.  
To improve the academic performance requires information regarding the condition of the student. This is 
because students have different levels of motivation, different understandings of teaching and learning, and 
environmental conditions are different from one another. Several studies to map the student has performed with a 
variety of variables and methods like Naive Bayes classification algorithm (Kumar et al., 2011) decision tree 
algorithm C.45 (Mirza, 2012) The results show that data mining techniques are not only useful to map out students 
based on demographic variables, the understanding of the learning process, the level of activity and so on, but also 
can be used to predict the performance level of student achievement such as GPA, test scores, duration of study and 
so on.  
Accordingly, in this research will be mapped based on two types of student condition variables: demographic 
variables and cognitive students by using clustering. Clustering is also often referred to as unsupervised 
classification (Budhi, et.al, 2008). Cluster analysis can be divided into hierarchies like single linkage, complete 
linkage, average linkage, median, and Ward as well as non-hierarchical, like k-means, adaptive k-means, k-medoids 
and fuzzy clustering (Oyelade, et.al, 2010). The results are expected to be input for the design of student 
performance improvement programs that are tailored to the capabilities and availability of the IT department of 
resource management FTI UII as manager of the institution. 
 
2. Literature 
Data mining can be generally defined as a technique to find patterns (extraction) or interesting information in 
large amounts of data (Kalyani, 2012). This technique has been widely used in research in areas such as health, 
engineering (Mujib et al., 2013), marketing (Ngai et al., 2009), education, and others. Within the field of education, 
data mining technique is being used to analyze the relation of subjects in the curriculum (Varun et al., 2011) 
mapping student demographics (Umamaheswari et al., 2012) as well as to analyze the performance of the student. 
Researchs about student’s performance have been conducted in several object of various viewpoint. Bhardwaj used 
naïve Bayes classification algorithm for predicting the performance of students with 13 classification 
variables(Kumar et al., 2011) Variables used as condition variable comes from student’s environments include: place 
of residence, hobbies, family size, employment of parents and others. Model predictions resulting from taking 300 
samples can be used to predict a student to be categorized as fast learners or students who have been slow to learn. 
Another study conducted by (Kumar et al., 2011) tried to use academic data to predict students' final grades. 
Academic data used include the value of the previous semester, attendance, lab values, and so on. The results 
obtained were able to construct a model that can be used as an early detection tool for students who threatened to 
drop out and then given a special treatment in the form of counseling or other programs. Varghese et al (2010) using 
the k-means algorithm cluster for grouping 8000 grouping students based on five variables: the level of attendance, 
test scores, grades seminars, assignments and grades students' final grades (Bindiya et al., 2012) The results indicate 
a strong relationship between the levels of presence with the achievement of student grades. Data mining techniques, 
especially classification is also used by (Mujib et al., 2013), to predict the accuracy of pass students. Input data in the 
form of GPA, the semester GPA and sex processed data mining algorithms using techniques Naive Bayes classifier 
(NBC) to form the basis of the probability table as student graduation classification. The output of this system of 
classification in the form of students' academic performance predicted graduation and provide recommendations for 
the timely graduation or graduation in the most appropriate time to the optimal value. 
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3. Objective 
The purpose of this study is to examine the pattern of student performance or maps that form in the Industrial 
Engineering Department FTI UII Yogyakarta by using the k-means clustering technique  
4. Method 
The initial phase of this research is a preliminary study that includes analysis of the issue to get an idea of the 
system being studied. Then followed the collection of secondary data sourced from the database of UII FTI TI. 
Samples were taken at random as much as 20% of the population with some classification variables and cluster 
consists of two types, they are: 
x The student's academic profile as GPA, core lectures grade, lab grade, and others.  
x Profile of student activities such as attendance rates, involvement in the organization, the area of origin and 
others 
5. Result and Discussion 
 
The attributes are used as inputs in this research is the data of students in Indonesian Islamic University 
Department of Industrial Engineering class of 2009, 2010 and 2011 consisted of gender, national origin, parental job, 
GPA, value optimization and grade of Production Planning and Control. The amount of data used is about 306 data. 
At this early stage in the method "K-Means Cluster" begins by determining in advance the number of clusters 
desired. In this study, the number of clusters used is 3 clusters. Furthermore, the step standardization / 
transformation, this step is done because of the variability of the data collected has a unit, it is necessary to move 
towards standardization or transformation of variables relevant to the shape of the z-score, and thereafter the z-score 
results is what will be used as the basis for trace or input cluster. Then perform cluster analysis by filling in the 
number of clusters as desired. 
 
                                        Tabel.1. Descriptive Statistics 
 
 N Minimum Maximum Mean Std.Deviation 
Zscore(Parent’s Occupation) 306 1.00 4.00 2.6164 .98361 
Zscore(Gender) 306 1.00 2.00 1.2745 .44700 
Zscore(Origin) 306 1.00 8.00 3.9248 1.73041 
Zscore GPA 306 1.00 6.00 2.6569 1.79888 
Zscore(OptimizatioGrade) 306 1.00 3.00 2.6438 .47966 
Zscore(PPPGrade) 306 1.00 4.00 2.8235 .84246 
Zscore(Absence) 306 1.00 4.00 2.6164 .98361 
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                    Table 2. Final Result Clustering 
Criteria Cluester 
 1 2 3 
Zscore(Parent’s Occupation) .14542 1.2534 -.67893 
Zscore(Gender) -.35093 .25977 .13692 
Zscore(Origin) .14542 1.2534 -.67893 
Zscore GPA -.03815 -.02640 .03986 
Zscore(OptimizatioGrade) -1.262042 .61232 .63838 
Zscore(PPPGrade) -.82642 .61750 .31969 
Zscore(Absence) -.77936 .21293 .47072 
Final Cluster Centers of the table, with the provision that has been described above, can be defined as follows:  
x Cluster 1: Low Student Performance 
In cluster 1 contains student with male gender with parents work as a civil servant from the region of Yogyakarta 
and with a below-average GPA value optimization courses and production planning and control is below average 
and below presence average. 
 
x Cluster 2: Average Student 
In cluster 2 contains students with female sex with parents work as employees and civil servants from the Java 
and Yogyakarta with a below-average GPA of the high value of the course optimization and production planning 
and control as well as the presence attendance was high.  
 
x Cluster 3: The Smart Student 
In cluster 3 contains students with a predominantly female gender with parents work as employees from Java 
with a high GPA with a high value of the course optimization and production planning and control as well as the 
presence attendance was above average. 
 
Table 3. Number of Cases in Each Cluster 
 
 
In the SPSS output that results in the table number of cases in the cluster Click or call now known to cluster 1 
consists dari102 students, for cluster 2 consisted of 64 students and for cluster 3 consisted of 140 students.  
 
6. Conclusion 
Data from 306 of engineering industry, Islamic University of Indonesia was formed three different clusters where 
each cluster has their respective categories. Largest cluster is dominated by clever and active student groups at 
45.75%, followed by the group of students with below-average ability of 33.33% and the least is capable of being as 
much a student group 20.91%. In the future, this research can proceed with processing the same variable to predict 
the outcome of a student's study using the technique of classification predictions.  
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